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Tl - NOISE REDUCTION DEVICE 

AB - PURPOSE:To reduce noise to a great extent with good 

responsiveness regardless of noise frequencies by absorbing the 
noise generated in a fluid passage using a Helmholtz resonator with 
variable resonance frequency. 
- CONSTITUTIONS cavity4 is connected through a communication 
pipe 3 to the exhaust passage 1 of internal combustion engine, and 
a Helmholtz resonator5 is formed from these pipe 3 and cavity 4. In 
the pipe 3 a piston 8 with variable resonance frequency is installed 
which is moved in the axial direction of the pipe3 by a linear 
actuator 10. The inner all of the pipe 3 is formed cylindrical^, and 
the outer wall of the piston 8 is embodied in bullet head form so that 
the resonance frequency of the resonator 5 varies linearly in 
accordance with the insertion length L of the piston 8, which is 
inserted in the pipe 3. The insertion length L of the piston 8 is 
controlled so that the resonance frequency of the resonator 5 is 
identical to the primary frequency of the exhaust noise generated 
by combustion in the body of the engine. 
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(57) [£»] 

(O^Atf^ ®*n|^Sffl HTMtS «fc 5 £ U&« 

c#ws] wi©»» i icsgan? 3 $^lts? 

0|*Jffiifi*HffiJBttlC#l*U tfXh>8 0^H^* 
URttfcJ: 1 JfcHiHttHBW -5 «fc 5 fc 
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f^l;7?fai"^t:J;^ Taatt©ttK#ffllcltft 

itL© ens e x h>fcEBUT»a««fc»xana: 

t!X h >©» AftftftMrT* - 1. \Z <£ 0 «#*!&©#» 
R«#ai&l'Ifc3&£l/ajBW©ffl 

safct*taraKWftttt^H!«*#i/, *#*#©#» 
H»»*w«w«a^»fc±oi)twsntKff<DWjft» 10 
t-sr a i 5 k: ex h ><o±B»x*ft WK-ra j: 5 

fcU&BffftWKBfcfcUT, Jiffd^M«©^^W£R 

CS-ft-T* J: 5 IC tJB/SU 
B. 

[»h©i&m&kiki] 

[0 0 0 1] 

[0 0 0 2] 27 

rtteB£u&we««T*fc*©^k£>*>i'y©#» 
ssaisu aa^^tcr^^iX-^icioTaaw 

»©*»«jim^«ia«*KiSUT«^*»5MI« 
&3 <fc&¥3 - 3 0 6 8*&tt#JKD . '<DUHm. 

AFftttiiiOxWWtKfcM-tffo^W-A*©^-^ 
[0 0 0 3] 

sexh>«#©*i*E&fflft3. W65KB*rttJfX* 

nfc^h>©#Afic«i;T«H«K«ftr*. 40 

ex h>»X«©«««IC3l*l/T*«»©*»«»ft^ 

«©*i»«Kjft^3S»fc^r5«ttft«^ttft«« 
i£ft*»«awr-©««Eftfcff*A< -sra ± 5 t-ex 

[0 0 0 4] *fc, JdfiO*5CtI^h>»Xftfc3W 



WT4fc»K:t4»»a:WlfcWJft-t©Waff3jSMf*»* 

*.*©*§&, z©exh>»Aft©wfcw»:flifflP£ 

»|BjaM»#0. *©IS*!ftjMHF©J9afSfc©SEflSfc:#l' 
-C**»©*»««ftt««fttA< 3«E4** t t*»Tf 

snme^r*. £©e*h >»*£©*»&» 

@*3S«Wlfca:D. -t©«*n^h©±#Sa^TU* 
[0 0 0 53 

MMft*fifcT*fcft©*K] ±EIB«jSt*«RtTSfc 

w eaa* l ® ts«s taaw t ict o t 

Wt7^^iX-^tJ:^TaBff©«(ii»^fc#«rfr 

u» ens ex h >£e»LTaa«rtfc» xsnte 
x 1* >o#HAft*twrract k J: 0 

StfcSfcttL*. «*B»l*3C56*b&B»©«JiaScfe 
W«ffl*atJ: 0fcffl*n*UHF©««*fc:-ST* 

©»A*CJ6CT«»C«ft7r«± 5 Efc-5*itattK: 
[0 006] 

mmm *«B©*»«aafc9*«*a»rtfc»*u&« 
*©«iafcfc-a-r*j:3fcex h>©#Asa**fws 

rt©«*jii*;jwa-ua&5ft, cnteiowtanRiRsn 

*. £©fc*#»S©W»«#ftttexN>©J*A:ttfc: 
[0 0 0 7] 

[£X*n n 1 c**w*rt««M©»«a»rtte5ii± 
i-5a*©«a*teafflu»:»&t^r. a 1 wrrs 

ltt*H$£aft£*U SlE*t>TlfMl 

att^nr* o . -^»#aa» 1 ©£«ii*3»cBiitta 
nxv>-5. a&aa 1 Ki4p3«tt©aaiaf 3 zftLT, 
*ff©n«tt©ta««M*»/«r«^iH*4*j»«tsn 
tu«. «oT»a»3taj(iS4ttt^A*^y© 
*WB5ft*jasLTv»*. Hifc**n*j;5fcaa* 
3 ©rt«a^n«»«ic»iaEan* tmz£M&4tf± 
ft©H«»tti:»*an. Hf3t^4tHitt 

[0008] ft«s& 5 Aictaaes tffi«*4 
tt»±t*»a«afci?«exh>8 3WE«sn«. r© 
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^3 t&ttm\z&.m?z>QM%4mm<D'p>bw±.\z%i^ 
3ht'j-77?^i-^ i o\zffit&nz„ se^x 

aetr x h > 8 1 ->+ 7 h 9 3 ©«i 

^fiu ansa 1 K*^T±T5Ern»ifc#»*n&6n*. 
»f< LT»3aff 3««ftfc4arr5*»«**iinci;x 

fig) *»«<t*l/»5n, *Oft*MlrA^O*HI 
5 o^ii|MiKic f r tmt^Lsb eft*. 0 1 fciKSft 
5 ± 5 *netr x h > 8 ©Mf ttttmPR 

77^fal^ 1 0 tt«T-«fP3.= y h 2 0 ©tfJ^jfir 

[0009] ^^jw^l- y h 2 0 te^v ¥9)Vn > tf 

SftfcROM OJ-H^IM^'J) 2 2. RAM (5 
>^A7^7-feX^^ ij) 2 3. CPU (T-f^D^n-fe 

£T5 ? 5 1 5 #»R*n«. CPU2 4 

■eta? 5 i 5 ©tb^/wxta^Tfliis* 
1 

f r = — 



• EGftN (rpm) tmm-&tl&. ffl*^-h2 6 

[0 0 10] ifclcH2 S#flBLr. HI fcaH'***!!© 

v ©*"*s§ 5 ^i3tt^3£*& 30^ c»a* t © s t* 
icarae 3 ft c*»Mttft?BEfc:x h > 3 2 #%9£ 3 
<amm^\zmmm\TM^tiit^\z^\x. mm. 

% 3 ffl^^fcjf A3ttfc#»«tt»:Tiflefcr* h > 3 2 © 
20 J¥ AfiL t*^gg 5 <D#mffi&& f r £©M«fc^T 

viwtz. fc&m 2 tfcvixaa^ 3 (Dpjmmtm 1 t 
s-r*n«itiBi*icRtt»ttftaL„ #»H«jfci»i3EK 

#»««£ft^*fcrx h > 3 2 ti»«^ 3 © Wttte* 

[ 0 0 1 1 J 0 2 fc*WTAJW»3KJk.y ©#fl* 5 ©#; 
VMttK f r tt. 3 OAKjif£#WMW>j£lf 

X h>3 2©^gM£lCitt^£ft£it®8§©^g® 
S£m. ^f4©tS^cmt« (1) TT 

20 *bsns. 

[0 0 12] 

[«13 



(1) 



[0 0 13] 3-fc*»8«C«#C5£ (2) T^Stl [0 0 14] 

5. GR2] 
V 

C= ~<2> 

fi c 2 

[0015] :^Tc U*a. p tt«lftO«flE, Vtt£ ★ [0 0 1 6] 
ffla4©««&^f. ft^T5t (2) ftit (1) KftA Qk3] 
riZtfccfctJJfcfc (3) j&t*5tl*. ★ 
c 

f r = — =- ■» ( 3 ) 



[0 0 17] SfcH2fc5R*n5±'5tC«Efl:a»3 0* 
©3HMF 3ffli P*©tf»K*mt WT* 1$ PJSffiJES 
« 3 a ©iSE t 33* 3 ©«££ ©£££Mtt©K;& 4 

o, iat3(Dit«in«, asaflf3©*ffi»iftt* 
r h dx 



S (x) 



[0 0 19] ^^Th«ffi<f®S&3 0 3 
*St*mR:wrSBIP*ltiE««3 a ©*Bi35» 6 fflfl* 
4«©3»«3©nn««|iE««3b®ttiif£?ti!>E 
fi, S (x) ttxM(&BtfxC«l>TttSe3rt£B 

mmmwmz*?. ±m<D^\zmmmmmnx so s u) =% u» -g* < x ) j 



(4) T#b*n«. 

' [0018] 

CK4] 

... ( 4 ) 

K*»**»»J«l5»t:^ h > 3 2 ©^M 

©¥g£g (x) tr*t, %re©ffpMs (x) ti 
(5) TS*an*. 

[0 0 2 0] 



(5) 
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flHH E 5- 1 9 5 7 4 6 



CCTaBWO^ft^t. fi£oT5$ (5) £St * [0 0 2 1] 
(4) \ZKktZ>^t\ZiLX)y&. (6) *t#5*l*. * [&5] 

p r h d x 



-gMx) } 



(6) 



«*KaftasLtrst, w$aEMf3©MP«HmE«i 

3 ta 0iftW& «J*e* h > 3 2 rafttt* 

tL#m®&%i W^tfX h > 3 2 (Off Aft£L fc-T* t, K 
c 1 

f r = 



&x< (h-L) CDflHftrtTt&g (x) =0TW. 

T5£ (6) £5$ (3) nftATsetfc.fcoawffis© 
*»H*»f treks (7) TSfcsns. 

[0 0 2 3] 
7 QR6] 



2 77" 



AT 



(7) 



z (x) } 



[0 0 2 4] ffioT. JBMffSfctfrtfcffASnfcW* f r t©H«»*W»C|f AfiL. 



(6) #Sto*5J:5K*W*in#*fc*L»£ft, 
*©tt*a; (3) *5«tt^iC (7) a>6to*»*J:5K** ^ 

m 5 o^wRttft f r wmfcitv® sns. tto-cH 1 

l:^TS«i0!llc*v»Ty=77^?aX-* l oti 9 
T^PfffilSiCPlSKX h > 8 ©&■, fl|It>a9*3 Wft 
ft fc ff A2 K X h > 8 fflff Aft L £ 

mat a c t t«t o ?t«s 5 ©^wasis f r sag^ta 

[0 0 2 5] %tCB3(C3«HCDf|>»)Ktt««1"S#« 
V» 5 <D#1&M&& f r £©Htt£*^fc3gftft$£€a; 50 

r. H3fc*viTaa«3<ort«tt5 8MBT*o, mm 

3©ft£ttl 2 OniT?**. H3fc*V»TAffttKB 

»ffl»»^r*t:^ h>3 2 a£fflV>fc$£cD_k}£cD2t 

(7) fc£^fcthJHI*£m-. H3#&fc#S,k5 

i-ns ©%Rttx t tHHS* t a «fc < -s u o , 

#WflME* *J*t:x K > 3 2 a ©ff AJxL i#n.§3§ 5 ©★ 

y - 0. 4 1 n (2 0 x + 1 

[0 0 2 8] fefe. S (8) tfiHTxSttfyOWl: 
&tecmT-&3. BPS, *R»«jftJ(CBl*i;x>>8 0»« 

nites (8) -p3ifcsn«ft*ftx«iiiii3c@fc*-eT 
»sn<&a»tt*&T. &s, £©*w*tt*fc-r# 

»«ttftW*KA b > 8 ©«*«««■©«««: 5 4mmT 
SS„ H3*6to*SJ:5lC#*mi»lt»tr^h>8 

©» asl atft^r* tconT*»* 5 ©awhm f 

^T»ffiflf3OWffittH3tn«C5 8iiinf»0, *S 
3 ©fi£ BE 3 t R$tC 1 2 0 nuf?£ 0 , gMtifc 



Hltftf r£t^fci£fc±^tfi©fci&ffim££-r. 
—if. B3K*V»TDBH3^g^5 4ini©P3ft»ttSa: 
■r*««*ft?r*txh>3 2 b£8lr»&«#©30MS 

fflwfc»&©a (7) fca^wfcwmsft«*r. 03 
js»6b** ± 5 t ens vmrnrng tmum^t \tja < 
-stLT*o, mmm*]&}fzh>3 2b©j?Aft 

L £#M 5 ©#H§ffl«& f r icBWHi-fiSffcfl©* 

[0 0 2 6] —15, H3IC*^TOHIW»*ICfi03IW 
*«Sa-r*»«»iClir*tf X h >8 *fl!V>fc»&©* 

©W«t£xm&||&, ^Ha8R"T*KXb>8©$fc** 
£Stt©flC;3U C ©««#©]£&# 6 TOt tf 

x h > 8 ©^e^rift^tffiv y«s«irtr 

*i, *«MWE»nr*li^ h>8©*«y tt*a (8) 

[0 0 2 7] 
H£7] 



) + 0. 5 



(8) 



■fl*KXh>8©*«ISia-t©¥«j5lt5t (8) TftfcS 

5 ©*«^»gc f r ogre 3 flWtWtff A*n 

fc*»«»RW«KA h > 8 ©ff AttL C^UTiiWfR: 

[0 0 2 9] 5fcCHl*J:tfH4«#JWUT, Sf^SSS 
lfiKII4LfcmF©«fcjr»l:ol»T»i|rrs. 01 

»*-r«#a»*© i jwi«»jE»t«*-r5J:5fcb 



D, fCMISfn (Hz) ttMH*#0&ftff£t>1» 

l^Httftf nfcEfaC (9) T?**)**. 
[0 0 3 0] 

fn= (N/60) X (2/z) xn - (9) 

3 (9) *»6*3*4J:5C#5UHF01*«tt 

(rpm ) fcS-3H-CSf3Mra© 1 #cflttft f n ^^m^T 
[0 0 3 1] H4.;M3»«fc*tt5K¥ffi*©fcj&© 

( 9 ) ns^viT#5»« cd i Kmrnn. f n agwasn 

#SMa«» O 1 *H4Hk f n ic* L/ < & S ± 3 icf * & 

© t»si¥ 3 ffiwrt-vo^^wiem nj^Ex h y 8 cd a 

8©#AfiL£gliSf?AfiLo fr^< V^TT^a. 

[0 0 3 2] J(r<l/r, MBranE!ftiRlcM5TOlC#« 
Si 5 ©*P.gJ3?£lfc f r «tMM^|c<DMHBttl:J:S9« 
Woi*««*f nt-a*La66n«. <■©«*, 

a$«re© i j; o^wb 5 1*1®^^ 

n*. jbk UT»*sB»*JAfffcfi«an*. rot* 

5 ©#*fflttft f r US 3 fc*V>T»*T3ST J: 

5 C»WJ§ftt&a:-rftWRJiafc^* tT, h > 8 ©#sA£ 
LtcjSi;Ti»JgC3Eft-r*. HI*, AOS 5 ©#■»)«& 

6 f r «#»««RTiI3Efc!* h > 8 ©#A1L ICftCT 

fni:± 5 ©AVAftft f r tfn&wtf 

O 1 fcHSft f n K»*a< -ST* J: 5 (CAWIttlt 

^tfx v > 8 ©#a&l ftiaitfwwr* - t^r* 

Kff £&i»8 5 WT©#i»te.k o T£#KRJKT* C i 
[0 0 3 3] WH5(!)«Mttfr^M 

k x s > 8 ©SAfi l c rmm tzXfkf a 

©T. H4tS-rXT-y^4 1t*V»TB*flrAAL. 

Tg^#AftL 0 OKffll«IWj9tfi<T»*, J0Kl/T« 
Mli«s*NIC*DT«fcr**MMWO 1 f n 



(5) 1 9 5 7 4 6 

IzMVTXmm 5 ©^P^^i^ic f r £jfc#tt£< j8o# 

coo3 4] o) ta«an-5J:'5ciiaw 

OlJfcfflftftf nJl«MIB(0BtN©*fc3aESns. ffi 
-3TBS4fcwTXT-y^4 0*i^f«^4 1«)ftt) 

o k, shhumn «ncbr x h > s 

©BM9A£L» ©M«£ : p!&ROM2 2|*gfcfifgl,T 

10 [Hje^Nl-S^TC:©ROM2 2WfEti$nT^5 
S^MMMHfcRfiet;;* h > 8 ©g^ffA^L, 
tlMWWir « <fc 5 (C & J; K 
[0 0 3 5] fcii, ±SE©iC (7) ifcBtHfcSJlSfc^ 

^A*;wyo*»* 5 ©*«Mi£& f r lifSctft# 
»fe 1 W fcE« L , n oSNW-fe 

ex h > S ©ff A£L fcHKE-rsj: 5 icr* c t fc~c£ 

So 

[0036] si fc*r ©*WB 5 
•■©jawfc*^ >V77 5 o Kja*a^sat#9t 

V>£„ 0 5&#H8T££, 5 lttOUy WX-f^, 5 
2 H-f ^ 5 3 \t7 VhUy bn-i 7, 5 4 ft 

[0 0 3 7] El 6 CjBl03telt«ft*-r. 0 6 tjSfSOfi 

*o»^«ic*auT^a. ais^3 tfaftmrnG o t 
©*a«t#u-cBSo38*«ifctt«r-B»*aK6 o 

nS^aT5fc86©fcOT?a6S. COT-firnJls>6 1 
Offl*«ffittADS6««6 2t^UTA*Jl*"h2 5 t 

AA^ns. 

[003 8] 06 t^TaWfSWTJiT'f ^ D7f^> 6 1 © 

40 fl.#flHM» sm^MK 6 o pqaam&amim f n 

31 5 <D#mm&& f r f n < 

X h>80ff AJ6L**«W*n«. 
[0 03 9] 

#a»rtic»±ufcwo«»itfcw 5-r fc*«»o* 
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[04] KXh>©»X***«|-r«*!WI^-^>*S 



[0 6] »*ffi«tt*<DMC!>*lfiffi|*^1-*«:BT?* 

[^©iSJBJ] 
1 -SHtiUft 
3 -KB* 

5 ■•■#»■ 

1 0-U=77^3.i-^ 
3 o-ffiftiBK 

3 2, 3 2 a, 3 2b-tT^h> 

6 l - V-1'^n*:> 



2] 



[03] 





[04] 



9 vV 0ft\Z±Z>%\&3>. ) 


1 




f n Ol+K 


-40 


1 








1 
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( END ) 



[05] 



so 




(7) 




J-S 1 ^ 

I if 7 ytft* \ - 



v28 



,22 



1 ROM 



jCPU I 



^25 
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(8) 



W5-1 9 5 74 6 



[06] 





